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WIth mULtIPLE SCLEROSIS
Yermakov S.1, Davis M.1, Calnan M.1, Fay M.2, Duh M.1, Iyer R.3
1Analysis Group, Boston, MA, USA, 2Biogen Idec, Weston, MA, USA, 3Biogen Idec, Cambridge, 
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Objectives: Prior studies have compared multiple sclerosis (MS) patients who are 
adherent to disease-modifying drug (DMD) therapy with those who are not, but have 
not analyzed the effect of varying levels of adherence on patient outcomes. This study 
characterized the benefits and cost offsets of increasing adherence to DMDs. Health 
care costs and resource use were assessed for patients with different adherence levels 
at various periods following DMD initiation. MethOds: A retrospective analysis was 
conducted using OptumHealth Reporting and Insights employer claims database 
on MS patients (≥ 2 diagnoses of ICD-9-CM 340.xx) initiating DMD therapy in 2002 
through Q1 2012. Direct medical costs (reimbursements to providers), indirect costs 
(disability payments and employer workloss costs), and resource use were analyzed 
in the six months prior to (baseline) and up to 36 months following (observation 
period) initiation. Adherence, persistence, and other outcomes were measured at 6, 
12, 24, and 36 months, and stratified by DMD adherence level. Results: 1,538 patients 
met the selection criteria (baseline age 43.6 years, 63% female). Adherence measured 
by proportion of days covered (PDC) declined from 82% at 6 months to 67% at 36 
months following initiation (medication possession ratio of 79% over the observation 
period). By 36 months, 42% of patients had discontinued DMD therapy; 22%, 31%, and 
47% of patients had PDC< 40%, 40% to 79%, and ≥ 80%, respectively. Non-DMD direct 
costs ($36,119, $30,277, and $25,886) and indirect costs ($23,194, $16,872, and $13,568) 
decreased substantially with higher adherence (PDC< 40%, 40% to 79%, and ≥ 80% at 36 
months, respectively). Higher adherence was also associated with lower all cause and 
MS-related inpatient admissions and emergency visits. Similar trends were observed 
at each follow-up period. cOnclusiOns: This study shows higher adherence to DMD 
therapies is associated with lower non-DMD medical and indirect costs and decreased 
health care resource use for MS patients.
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ADhERENCE Of mULtIPLE SCLEROSIS PAtIENtS tO DISEASE mODIfyING 
tREAtmENt AND ItS ImPACt ON QUALIty Of LIfE
Apecechea de Scheffer M., Faber S., Potthoff P., Eichmann F.
Kantar Health Germany, Munich, Germany
Objectives: Disease-modifying therapies (DMT) play an important part in the 
treatment of Multiple Sclerosis (MS). Non-Adherence to DMT affects therapy suc-
cess and thereby disturbs Health Related Quality of Life. The present study inves-
tigates patient adherence to approved DMTs for MS among geographically and 
culturally diverse patient populations and their impact on health related quality of 
life. MethOds: The study was an observational multinational post marketing study. 
2,566 patients 18 years or older with a documented diagnosis of relapsing-remitting 
MS (RRMS) and monotherapy with current DMT from Argentina, Australia, Austria, 
Belgium, Brazil, Canada, Czech Republic, Denmark, France, Germany, Iran, Ireland, 
Israel, Italy, Mexico, The Netherlands, Portugal, Spain, Sweden, Switzerland, UK, and 
Venezuela were included. Retrospective medical data about diagnosis and therapy 
were documented by physicians or nurses. For the purpose of patient reported 
outcome assessment, the MS International Quality of Life Questionnaire (MusiQoL) 
was selected. Results: “Adherence” was operationally defined as: “Not missing a 
DMT injection or changing dose within 4 week prior to study”. The study findings 
revealed that 75.0% of the patients were adherent. 12.6% of all patients forgot to 
administer injections compared to 50% of non-adherent patients.The most com-
mon reasons for non-adherence were forgetting to administer the injection, being 
tired of taking injections, pain at injection, and injection anxiety. Compared to non-
adherent patients, the disease history of adherent patients showed shorter disease 
duration (adherent: median 6 years; non-adherent: Median 7 years.), significantly 
shorter treatment time (30 months vs. 36 months; p< .001) and a better MusiQoL 
score (18.0 vs. 22.0; p< .001). cOnclusiOns: Non-adherence to DMTs affects QoL 
of MS-Patients. Special attention should be given to the causes for non-adherence. 
Reminder systems for injections can overcome the most frequent reason for non-
adherence.
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Smalarz A.1, Prado M.2
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Objectives: MS is a chronic, progressive, autoimmune disease that is characterized 
by episodes of worsening symptoms or relapses. Patient adherence to medications 
can help reduce or lessen relapses; however, non-adherence is a recognized problem 
in patients with MS. The objectives of this study are to better understand patients’ 
reason(s) for switching and/or not being adherence to their medications. MethOds: 
We extracted 150 records for MS patients from a unique database of physician-
patient interactions (RealHealth Data). Using Atlas.ti, we analyzed these records to 
uncover trends for medication switches and/or non-adherence, i.e., when, why and 
how patients stopped, what if anything they took as a replacement or an addition as 
well as to the patients’ reaction(s) to new medication or non-medication. Results: 
On average, patients’ ages ranged from 18-45, 66% of patients reported their pain as a 
6 or 8 (on a scale out of 10) and 72% reported actively taking supplements in addition 
to their prescribed medications. Patients’ functional disability was similar to the 
general MS population, with a noted variability of motor skills. The medications pre-
scribed to these patients included: Aubagio (3%), Copaxone (22%), Extavia/Betaseron 
(15%), Gilenya (17%), Rebif (14%), Tecfidera (10%) and Tysabri (19%). Patients’ reported 
in health care consumed for the treatment of multiple sclerosis (MS) in patients 
enrolled in private (commercial) and publicly (Medicaid) funded health insurance 
programs. MethOds: In a retrospective analysis, integrated medical and phar-
macy claims data were analyzed to select patients with a diagnosis of MS (ICD-9 
code 340) during 2012 calendar year. The presence of comorbidities was also deter-
mined using ICD-9 codes present on medical claims. Prescription drug use was 
evaluated by pharmacy claims and drug-specific billing codes Results: 19,984 
patients with MS were identified, 18,269 from commercial payers and 1715 from 
Medicaid. Patients in the Medicaid group were younger (44.4 vs 48.8 years) and 
female (81.5% vs. 76.8%) compared to Commercial group, respectively. Although 
total annual costs related to the care of MS for the groups reflected a modest differ-
ence ($31,107 commercial; $33,344 Medicaid), costs associated with specific service 
categories varied greatly. Pharmacy costs were considerably less in the Medicaid 
group; however inpatient and emergency room costs were as much as 5 times 
higher. The lower pharmacy costs in the Medicaid group are related to lower use of 
disease-modifying treatments (DMTs); overall use of DMTs in the Medicaid group 
was seen in 32.5% of patients; while in the commercial patient group was 52.1%. 
Multivariate regression will be performed to examine the differences in cost and 
utilization adjusting for differences in baseline characteristics. cOnclusiOns: 
This analysis illustrates that notable variances exist in consumption of health care 
resources between patients enrolled in privately and publically funded health care 
programs. These variances may have additional implications relating to outcomes 
specific to MS.
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bAckgROund: Multiple studies have demonstrated the benefits of DMTs in slow-
ing disease progression; however cost of the DMTs is an issue given the current 
pricing pressures. This study evaluates the comparison of HRU and associated cost 
to provide the overall economic benefits of treatment with DMTs. Objectives: To 
compare populations, costs, and health care resource utilization (HRU) in patients 
with MultipleSclerosis (MS) treated with a disease modifying therapy (DMT) versus 
those who were not (Non-DMT). MethOds: A retrospective analysis of integrated 
medical and pharmacy claims data were analyzed inpatients with a diagnosis of 
MS (ICD -9 of 340.0) during 2012. There were 2 cohorts, those treated with a DMT 
and those not treated, (Non-DMT) for the entire 12 months by the presence or 
absence of relevant NDC and HCPCS codes. Results: 10,876 patients comprised 
the DMT cohort compared to 25,431 in the Non-DMT cohort. The two study groups 
were similar across a number of demographic variables including gender and age. 
When comparing HRU, significant differences were found in the DMT vs. Non-DMT 
treated groups. The unadjusted analysis showed that there was a 39.2% reduction 
in ER visits (15.68/100 vs. 24.25/100), a 35.9% reduction in MS related hospitaliza-
tions (46.64/100 vs. 76.62/100) and a 15.6% reduction in hospitalization length of 
stay (5.14 vs. 6.09), respectively. The average cost per patient for the DMT treated 
group was $61,698.16 ($33,983.87 due to DMT cost) compared to the total average 
cost per patient of $43,772.72 in the Non-DMT treated group. Multivariate regres-
sion will be performed to examine differences in cost and utilization adjusting for 
differences in baseline characteristics. cOnclusiOns: Although the total costs of 
treatment in the DMT group were substantially higher than in the Non-DMT group 
as expected, we found significantly beneficial reductions in HRU use that are costly 
drivers in health care.
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DRIvERS Of UtILIzAtION AmONG PAtIENtS WIth mUCOPOLySACChARIDOSIS 
IN thE hOSPItAL SEttING
Belk K.W., Craver C.W.
MedAssets, Charlotte, NC, USA
Objectives: Mucopolysaccharidosis (MPS) is a rare metabolic disorder with a wide 
spectrum of symptoms affecting the bone, skeletal system, and organs of affected 
individuals. The severity of symptoms varies widely. The objective of this study is 
to examine drivers of hospital utilization in MPS patients. MethOds: A retrospec-
tive descriptive study was conducted on a cross-section of MPS discharges in the 
MedAssets health system data for inpatient (N= 527) and outpatient (N= 10450) 
visits from 2009 through 2013. Negative binomial multivariable regression was 
used to identify significant drivers of inpatient and outpatient visits and inpatient 
length of stay (LOS). Results: The sample included 1454 unique patients from 216 
hospitals. More than half of thedischarges (66.7%) were male with 87.3% less than 
18 years old and 8.7% between the ages of 18 and 29. The most common comorbid 
conditions in inpatients were chronic obstructive pulmonary disease (27.1%), res-
piratory failure (24.1%), pneumonia (20.5%), heart valve disorders (18.6%), epilepsy 
and seizures (17.8%), and hypertension (16.1%). In outpatients the most common 
comorbidities were delayed mental development (7.9%), musculoskeletal disor-
ders (6.9%), hypertension (6.9%), and heart valve disorders (5.7%). The average 
number of outpatient visits was 7.1 with primary drivers including esophageal 
reflux (IRR= 1.73, p< .001), lack of development (IRR= 1.69, p< .001), gastrointestinal 
issues (IRR= 1.47, p< .01), and hydrocephalus (IRR= 1.52, p< .05). While the average 
number of inpatient visits was less than 1 the average LOS was 11.47. Respiratory 
failure (IRR= 1.58, p< .001) and vein disorders (IRR= 1.71, p< .01) were associated 
with inpatient visits. In addition to teaching status and region drivers of LOS were 
hypertension (IRR= 1.64, p< .001), respiratory failure (IRR= 1.50, p< .01), cardiovas-
cular disorders (IRR= 3.91, p< .01), pneumonia (IRR= 1.40, p< .05), and vein disorders 
(IRR= 1.71, p< .05). cOnclusiOns: MPS patients average more than one outpatient 
visit per year and when hospitalized have long LOS. Drivers of utilization vary in 
the inpatient and outpatient setting.
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and applied to NHWS averages. Results: RLS patients, when compared to matched 
controls, reported significantly more Health Care Provider (HCP) visits (7.46 vs. 4.42, 
p< .001), Emergency Room (ER) visits (0.45 vs. 0.24, p< .001), and hospitalizations (0.24 
vs. 0.15, p< .001) than controls over the previous 6 month period. RLS patients also 
reported a significantly greater percentage of absenteeism (8.10 vs. 3.92, p< .001), 
presenteeism (26.48 vs. 15.78, p< .001), overall work productivity loss (30.09 vs. 
18.07, p< .001), and activity impairment (46.11 vs. 29.70, p< .001). RLS patients accu-
mulated more direct ($28,871 vs. $17,619, p< .001) and indirect ($10,199 vs. $6,452, 
p< .001) costs annually than controls. For all outcomes reported, an increase in RLS 
severity was significantly correlated with worse health outcomes and increased 
costs. cOnclusiOns: This study sought to quantify the burden that RLS places 
on patients–especially with regard to health care costs—as little is known about 
the economic burden of RLS. Results demonstrate that RLS places a significant 
humanistic and economic burden on patients including loss in work productivity, 
increased health care utilization, and, as a result, greater direct and indirect costs.
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NEEDLE PhObIA AND ASSOCIAtED CLINICAL PRACtICE PAttERNS AmONG 
PAtIENtS WIth mULtIPLE SCLEROSIS (mS) IN EUROPE AND thE UNItED 
StAtES
Narayanan S.1, Hautamaki E.1, Khan H.2, Gabriele S.2, White J.2
1Ipsos Healthcare, Columbia, MD, USA, 2Ipsos Healthcare, London, UK
Objectives: To assess the prevalence of needle phobia and associated clini-
cal practice patterns among patients with MS in Europe and the United States 
(US). MethOds: A multicenter retrospective chart-review study of MS patients to 
collect de-identified data on diagnosis, clinical status and treatment approaches. 
Health care providers (HCPs, 95% neurologists) in UK/Germany/France/Italy/Spain 
(EU5) and US were screened for duration of practice (> = 3yrs) and patient volume 
(> = 15 MS patients/month) and recruited from a large panel to be geographically rep-
resentative in each country. Medical charts of the next 10 consecutive MS patients 
were selected by each HCP. Results: 360 HCPs abstracted chart data on 3490 eligible 
MS patients (mean age:39yrs; female:66%). Across markets, 12% (n= 425; EU5:10%; 
US:19%) of patients had needle phobia/did not want to inject. Age, gender, and 
disease severity did not differ compared to patients who did not have injection 
concerns. Among patients with injection concerns, 40% in the EU5 and 30% in the 
US were not currently on treatment, compared with 29% and 20%, respectively, who 
did not have injection concerns. Patients with injection concerns who discontinued 
treatment (13%) had been on their most recent treatment for a mean of 28mo (EU5) 
to 37mo (US). Injection-site reactions, flu-like symptoms, or other tolerability/side-
effects/safety concerns were reported as the reason for discontinuation in 43% 
(EU5) to 50% (US) of patients. Patient refusal was the most common reason that 
patients with injection concerns are not currently receiving treatment (EU5:75%, 
US:65%). Among all relapsing-remitting MS patients in their practice, HCPs noted 
26%(US)/34%(EU5) of patients requesting an oral treatment; among those, only 
20%(US)/13%(EU5) were subsequently switched to oral treatment. cOnclusiOns: 
Needle phobia may add to the humanistic burden of MS and may lead to treatment 
discontinuation and potentially poorer treatment outcomes. Further research is 
warranted to quantify this burden and devise strategies to alleviate it.
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PERSONALIzING mEDICINE by PAtIENtS WILLINGNESS tO mAkE RISk-bENEfIt 
tRADE-OffS
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Objectives: Relapsing-remitting multiple sclerosis (RRMS) patients have a vari-
ety of disease-modifying treatments available with varying risk-benefit trade-offs 
requiring engaging patients in shared decision making, and personalizing patients’ 
treatment by their willingness to accept risk for benefits. This study aimed to quan-
tify the amount of risk RRMS patients were willing to take for three levels of health 
improvement, compare if the acceptable risk varied by baseline disease severity or 
level of improvement gained, and identify predictors of risk attitude to help guide 
treatment choices. MethOds: 239 RRMS patients from a neurology clinic completed 
a questionnaire about personal and disease characteristics and a computerized 
standard gamble survey that elicited their utility for current MS health states rela-
tive to improved health states with treatment. From these, patients’ acceptable risks 
of death for three levels of health improvement were calculated. Non-parametric 
statistical analyses were used to compare groups and linear regressions were run to 
identify significant predictors of risk attitude. Results: 199 patients were included 
in the final analysis after removing incomplete or incoherent responses. They were 
predominantly non-Hispanic white females. On average, RRMS patients were willing 
to take an 8.38% risk of death for an improvement in health state. The mean accept-
able risk of death for mild, moderate, and substantial improvement was 5.72%, 
8.03%, and 11.44% (p= 0.0001). Patients with current moderate-severe disease were 
willing to risk significantly more than patients with mild disease (all improve-
ment levels, p< 0.05). Significant predictors of higher risk acceptance included esti-
mated Expanded Disability Status Scale (EDSS) score and non-white ethnicity. Per 
point increase in estimated EDSS, patients were willing to accept 1-2% more risk of 
death. cOnclusiOns: RRMS patients are willing to risk more as their disease wors-
ens and as treatment benefits gained are greater. Patient characteristics, including 
risk-benefit preferences should be used to personalize medicine to the individual.
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LIfE bAttERy fOR CARERS
Khemiri A.1, Clay E.2, Dorey J.3, Auquier P.4, Toumi M.5
1Creativ-Ceutical, Tunis, Tunisia, 2Creativ-Ceutical, Paris, France, 3Creativ-Ceutical United States, 
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reasons for switching and/or non-adherence included: fever (45%), build-up of 
scar tissue from continued injections (35%), not feeling as if their medication is 
working (32%), kidney distress (26%), experiencing a relapse (19%) and insomnia 
(18%). cOnclusiOns: We set out to learn whypatients switched from one drug 
to another, not just information that a switch occurred. The more we know about 
patients’ reasons for their behavior, the more we can actively plan and organize 
patient-centric research, development and outreach. Our results demonstrate that 
using physician-patient interaction data can add tremendous value to outcomes 
researchers and health care decision makers.
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A RELAtIONShIP bEtWEEN EQ-5D hEALth StAtE CLASSIfICAtIONS AND EQ 
vAS SCORES IN PARkINSON’S DISEASE
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Pizarro Castellanos M.4
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Objectives: Parkinson´s disease is a neurodegenerative disorder with an esti-
mated incidence of 40-50 cases per 100,00 habitants per year. The EQ-5D health-
related quality of life instrument comprises a health state classification followed 
by a health evaluation using a visual analogue scale (VAS). In this paper, we exam-
ine the correspondence between VAS scores and health state classifications for a 
mexican sample, and identify variables which contribute to determining the VAS 
scores. MethOds: A mexican retrospective study of patients having Parkinson´s 
disease from the National Institute of Neurology and Neurosurgery (INNN) provided 
EQ-5D data. Information on seveirty, psychosis and socio-demographic characteris-
tics had been collected using other instruments. A stepwise linear regression model 
was fitted, in which the choice of predictive variables is carried out by an automatic 
procedure. VAS score was the dependent variable, independent variables comprised 
EQ-5D health state classifications, severity, age, psychosis and socio-demographic 
characteristics. Results: 248 mexican patients were evaluated in the model: 54% 
were male and 46% were female; also 74.2% had low severity, 18.5% had moderate 
severity and 7.3% had advanced severity; in addition, 16.5% of pacientes hadn´t 
formal education compared to 21% of patients having college or higher educa-
tion. Finally, 60.1% of patients were 60 years old or more when the retrospective 
study was performed. EQ-5D health state classifications (personal hygiene, mobil-
ity, anxiety/depression) were statistically significant fitting the model. In addition, 
VAS score was influenced also by the subject’s educational attainment (p-value< .05, 
R2= 19). Changes in VAS score were explained by changes in both EQ-5D mobility and 
anxiety. cOnclusiOns: In this sample, EQ VAS scores were predictable from the 
EQ-5D health state classifications (personal higiene, mobility and anxiety/depres-
sion), although there also existed another variable (educational attainment) which 
contributed systematically and independently towards determining such scores.
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Objectives: Parkinson´s disease is a neurodegenerative disorder with an estimated 
incidence of 40-50 cases per 100,00 habitants per year. The EQ-5D is a brief, multi-
attribute, preference-based health status measure. In this paper, we describe the 
development of a statistical model for generating mexican sample-based EQ-5D 
utility index for patients having Parkinson´s disease. MethOds: A mexican retro-
spective study of patients having Parkinson´s disease from the National Institute 
of Neurology and Neurosurgery (INNN) provided EQ-5D health state classification. 
Respondents valued EQ-5D health states using the visual analogue score (VAS) 
method. A linear regression model was fitted, VAS score was the dependent vari-
able and the independent variables comprised EQ-5D health state classifications. 
Finally, an algorithm for computing the utility index was performed from the model 
output. Results: 248 mexican patients were evaluated in the model: 54% were male 
and 46% were female; also 74.2% had low severity, 18.5% had moderate severity and 
7.3% had advanced severity; in addition, 16.5% of pacientes hadn´t formal education 
compared to 21% of patients having college or higher education. Finally, 60.1% of 
patients were 60 years old or more when the retrospective study was performed. 
Our model for the EQ-5D included ordinal terms to capture the effect of departures 
from perfect health as well as interaction effects. After fitting the model, the utility 
index for Parkinson´s disease reported was 0.8694. cOnclusiOns: The model best 
predicts the values for observed health states. The resulting preference estimates 
represent a significant enhancement of the EQ-5D’s utility for health status assess-
ment and economic analysis in Parkinson´s disease for mexican patients.
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thE hUmANIStIC AND ECONOmIC bURDEN Of REStLESS LEGS SyNDROmE
Durgin T.1, Witt E.A.2, Fishman J.1
1UCB Pharma, Smyrna, GA, USA, 2Kantar Health, Princeton, NJ, USA
Objectives: To examine health status, health care resource use, work productivity, 
and associated costs for patients with restless legs syndrome (RLS) compared to a 
control cohort and the association between these variables and increased symptom 
severity. MethOds: The sample was drawn from the 2012 National Health and 
Wellness Survey (NHWS; n = 71,157) an annual survey of US adults. Respondents 
reporting a diagnosis of RLS (n = 2,392; 56.9% women, Mean age 55.9 years) were 
propensity score matched on demographics to an equally-sized non-diagnosed 
comparison group. Patients self-reported RLS symptom severity (mild, moderate, 
severe), health care resource use and work productivity. Costs of health care use 
and work productivity loss were extrapolated from existing governmental estimates 
